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alter the idea] In my View, this із و‎ crucial lesson for 
engineering students to learn 


because so much of engineering is about moving ideas from 
the mind to the Material world, 


Lesson Two: Create an Effective Illusion 


In 1884, 


ad done in Strasbourg, Tesla was transferred 
from Paris to the Edison Machine Works i ۱ 1 | | 
Contact with Edis igning an arc lighting system. While the 
dison Electric Light Company had Pioncered incandescent lighting, the first Edison lamps 
f | | ከ market for electric lighting in the mid- 
8805. To capture a portion of (ከር 
and Brush Elec 


sand candlepower, 1 6518 threw hi 
‚ anticipating a handsome bonus. Unfortunately, 


Tesla was quickly hired by two b 
A. Vail and Robert €, who enc 


i . 
ho encouraged Tesla to patent his arc li 


Inancial opportunity lay in running a lighting company, 
not manufacturing equipment.” Once Tesla had his arc lighting system running in | 
d reorganized the firm. Abandoned by his patrons, 
$ and was forced to dig ditches,” 


In the midst of hardship, Tesla mustered the energy to file in March 1886 a patent 
application for 3 thermo-magnetic motor--a novel device 
ts п ድፎ , 
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пей сп that concept proved unworkable, 
n perfecting an electric motor,” | 
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DISCUSSION. 


MR T. C. MARTIN: — Prof. Anthony I believe, is here, and 
as he has given this subject some attention I think he might 
very properly supplement Mr. Tesla's paper with some re- 
marks. 

Мк. TESLA:—I want to express once more my best thanks 
to Prof. Anthony for aiding me in many respects, and I hope 
he will be able to enlighten you upon many of the features in 

this system that I was unable to explain at present. 

PROF. W. A. ANTHONY: — Mr. President and Gentlemen: I 
have been referred to as having had something to do with 
these forms of motor. 1 am very glad to be able to add my 
testimony to what Mr. Tesla has already given you in regard 
to their action, and | confess that on first seeing the motors 
the action seemed to me an exceedingly remarkable one. After 
my first visit to Mr. Tesla's works some of the motors, 1 think 
these very two that you see here on the table, were brought to 
me to make some tests of their efficiency, and probably you 
will be more interested in that than anything else that 1 might 
say. I am sorry to have not brought with me the exact figures 
we obtained, but I can give you from memory something of 
the result. This little motor that you see here gave us about 
half a horse power, and had an efficiency of something above 

fifty per cent, which I considered а very fair efficiency for a 

motor of this size, as we cannot expect with such small motors 

to get as high efficiency as we can with larger ones. This I 

believe is the armature that Mr. Tesla calls the armature for 

high rotary effort. This little pulley which is only about three 
inches in diameter gave a pull of something like fifty pounds, 
as | remember it, on turning on the current, so that you see 
the rotary effort is very considerable and that is also shown in 
the quickness with which the armature will reverse its motion 
on reversing the relation of the two currents which pass 
through the two opposite coils. That could be done by shifting 
two of the wires or simply shifting a reversing key in one of 
the circuits, and the armature would Stop and reverse its 
motion so quickly that it was almost impossible to tell when 
the change took place. That shows, as I have said, the very 
considerable rotary effort that the armature presents. 

This motor (referring to the second specimen) Bave us, I 
think, about one and one-quarter horse power and showed a 
somewhat higher efficiency than the other, a little over sixty 
per cent. This would run, with the armature as here соп- 
structed, almost at the speed of the generator even under a 

very heavy load. When the load was brought up to the 
maximum load, where the efficiency began to fall off some- 
what, the speed of rotation was reduced. As I remember now, 
it was reduced to about twenty-eight hundred, and the speed, 
you see, kept up very nearly to that of the generator under 


load. | 
E e add very little to what Mr. Tesla has already given you 


tion but that all of 
] ard to these motors. I һауе no question | 

я ре as much interested as I was in seeing i i 
That is really Ше best way in which to deter mine what the 


motors will do. (Applause.) 
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MR. TESLA: — Mr. President and Gentlemen > Prof. Ant 
just made the remark that the speed of this motor 1 
when the load was increased. That was duc Фо Ше Гас! 
this armature was designed to secure a considerable e 
from the start. But if we make an armature which is . 
designed for synchronism, the speed will always be the s 
no matter what the load; only there is a disad vantage (|: 
the outset the rotary effort is so small that it is apt not to و‎ 
It would generally start if put in a proper posi tion, but jf 
put in a proper position it might not start. If we employ 
armature consisting of a cutaway block of steel with a ርዕ) 
will maintain speed at all loads. The importance of maint, 
ing the intensity of the pole constant is that. if this can 
produced, we can utilize, instead of the subdivided armat 
an ordinary steel block with the same result. It is only desi 
to close the magneuc field. You can readily see, if the рс 
are fixed, that it is по! necessary to sub-divide the armature 
the intensity of the force is constantly maintained the за) 
But, if the intensity is not maintained the same, then از‎ 
necessary to subdivide, and generally in the results that I h; 
obtained I have found that it is necessary to subdivide 
attribute the good results obtained by the tests of Profes 
Anthony to the fact that the dynamo used by him has 
powerful field and a small armature, and the field is v 
concentrated, and for that reason, probably, the result 
nearer the theoretical. 

PROF. THOMSON:—I have certainly been very much iat 
ested in the description given by Mr. Tesla of his new ኋ 
admirable little motor. I have, as probably you may be awa 
worked in somewhat similar directions and towards the аца; 
ment of similar ends. The trials which I have made have be: 
by the use of a single alternating current Circuit, not a douk 
alternating circuit; a single circuit supplying a motor co 
structed to utilize the alternation and produce rotation. I ha 
carried on since the last annual meeting of the Institute t 
development and perfecting, as far as my time allowed, of 
closed circuit armature, if we may so term it, related [ር t! 
alternating field. That is the plan which I used and which 
brought to the notice of the Institute last year; it was to mal 
à laminated field and in that field to place an armature, als 
laminated, winding upon the armature a coil, which period 
cally is close-circuited during the revolution by a suitabl 
commutator or circuit-closing device. I have made severa] suc 
motors on different designs and they uniformly start from 
state of rest and develop power, and some of them show. а 
speeds close to the rate of alternations of Ше dynamo. 
tendency to synchronize. Their rotary effort in most cases їх. 
little greater, near that point than at other points. I hop 
before a long while to bring most of these results before th 
notice of the Institute, and I would therefore prefer delayinl 
further remarks on motors of this description. I certainly thinl 
Шеге is a field for alternating motors, and there is un 
doubtedly an opportunity for obtaining motors which posses: 
even some advantages over the continuous current motors 
(Applause.) 

MR. TEsLA: — Gentlemen, I wish to Say that the testimony 
of such a man as Prof. Thomson, as being foremost in iis 
profession, flatters me very much. I might say that I have 
worked in the same line with Prof. Thomson at a period when 
the invention of Prof. Thomson was not known to me. I had a 
motor identically the same as that of Prof. Thomson, but 1 
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